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    Introduction. 
 Let 𝜇𝜀  be the class of analytic and 𝜀 -valent meromorphic functions defined on 
  ©∗ = {z ∈ ℂ: 0 < |𝑧| < 1}.                    




, (𝜀 ∈ ℕ = {1,2, … })                                          (1) 
For function ʄ ∈ 𝜇𝜀  given by ( 1 ) and 𝓆 ∈ 𝜇𝜀  defined by  
 




(𝜀 ∈ ℕ = {1,2, … })                                        (2) 
 the hadamard product  of  ʄ and 𝓆  defined by 
(ʄ ∗ 𝓆)(𝑧) = 𝑧−𝜀 + ∑ 𝑎𝒮−𝜀𝑏𝒮−𝜀𝑧





𝑡,𝜀ʄ  denote the linear derivative operator of  Ruschwey typ  [9][6],                                   





∗ ʄ(𝑧), 𝑡 > −𝜀, (𝑧 ∈ ©∗)                                      (4) 
The (4) can be written by binomial coefficients 
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        𝔇∗
𝑡,𝜀ʄ(𝑧) = 𝑧−𝜀 + ∑ (𝑡+𝒮𝒮 )𝑎𝒮−𝜀𝑧
𝒮−𝜀  ,     𝑡 > −𝜀.                                                       (5) 
∞
𝒮=1
   
The class of functions 𝕙 with 𝕙(0) = 1,  is, which are convex univalent and analytic in              © 
={ z ∈ ℂ: |𝑧| < 1}. 
 Recently some authors studied differential subordination of meromorphic functions of different 
subclasses [1],[2],[3],[4] and [5] 
Definition (1): If satisfies the subordination condition the function ʄ ∈ 𝜇𝜀 is said to be in the  
class 𝜇𝜀
 (𝑡, 𝒮: 𝕙): 
(1 + 𝑡)










≺ 𝕙(𝑧).                                                                                                                                                      (6) 
Where 𝑡 ∈ ℂ, 𝕙 ∈ Ψ.  
It is necessary to put the restrictions on the operator 𝔇∗
𝑡,𝜀   such that 
𝔇∗
𝑡,𝜀(ʄ1 ∗ ʄ2) = (𝔇∗
𝑡,𝜀ʄ1) ∗ ʄ2 = ʄ1 ∗ (𝔇∗
𝑡,𝜀ʄ2),                                                          (7) 
if  ʄ1, ʄ2 ∈ 𝜇𝜀
 (𝑡, 𝒮: 𝕙), we get the convolution results of the class of multivalent analytic functions 
𝜇𝜀
 (𝑡, 𝒮: 𝕙). 
Lemma 1[8]: let 𝓆 be analytic and convex univalent in ©  and  Let 𝕙 be analytic in ©  




𝑧´(𝑧) ≺ 𝕙(𝑧),                                                                                           (8) 
Where 𝑅𝑒 𝔐 ≥ 0 and 𝔐 ≠ 0, then  
𝓆(𝑧) ≺ 𝕙¬(𝑧) = 𝔐𝑧−𝔐 ∫ 𝐿𝔐−1
𝑧
0
𝕙(𝐿)𝑑𝐿 ≺ 𝕙(𝑧). 
And 𝕙¬(𝑧) is the best dominant of (7). 
Lemma (2)[10]: let ʄ(𝑧) ≺ ∅(𝑧)(𝑧 ∈ ©) and 𝓆(𝑧) ≺ ⅁(z)  (𝑧 ∈ ©) if the function ∅(𝑧) 
 and ⅁(z) are convex in ©. Then (ʄ ∗ 𝓆)(𝑧) ≺ (∅ ∗ ⅁)(𝑧) (𝑧 ∈ ©).   
Theorem (1): If the function ʄ  ∈ 𝜇𝜀





𝜀(𝜀 + 1)(𝜀 + 2)
≺ 𝕙(𝑧),                                                (9)  











𝕙(𝐿)𝑑𝐿 ≺ 𝕙(𝑧)          (𝑧 ∈ ©), 
𝕙¬(𝑧) is the best dominant of subordination 𝓆(𝑧) ≺ 𝕙¬(𝑧)   (𝑧 ∈ ©)  
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and  𝕙¬(𝑧) is convex univalent in © 
Proof. When t=0, trivial.   
 If t > 0, let ʄ ∈ 𝜇𝜀
 (𝜆, 𝒮: 𝕙), then  
(1 + 𝑡)
















𝑧𝓆´(𝑧) ≺ 𝕙(𝑧) (𝑧 ∈ U).                                   (10) 
During Lemma (1) in (10) with 𝑚 =
(𝜀+3)
𝑡
 and   t > 0, we give  










𝕙(𝐿)𝑑𝐿 ≺ 𝕙(𝑧)  
Where 𝓆 is given by (9). 
Theorem (2): 𝜇𝜀
 (𝑡1, 𝒮: 𝕙), ⊂ 𝜇𝜀
 (𝑡2, 𝒮: 𝕙) if  0 ≤ 𝑡2 < 𝑡1. 
Proof. Let 𝑓 ∈ 𝜇𝜀
 (𝑡1, 𝒮: 𝕙).  
(1 + 𝑡2)


































]                        (11) 
since ℎ is a convex set and  0 ≤
𝑡2
𝑡1
< 1.  (11) can write as follows: 
[
(1 + 𝑡2)

















𝓆2(𝑧) = ∅(𝑧), 
Where 𝓆1(𝑧), 𝓆2(𝑧) ≺ 𝕙(𝑧), by using definition of convex set and by Theorem (1), since 
 ʄ ∈ 𝜇𝜀
 (𝑡1, 𝒮: 𝕙), we get ∅(𝑧) ≺ 𝕙(𝑧), then  ʄ ∈ 𝜇𝜀
 (𝑡2, 𝒮: 𝕙). 










and let the function  ʄ ∈  𝜇𝜀
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𝜀(𝜀 + 1)(𝜀 + 2)(𝜀 + 3)
≺ 𝕙(𝑧).         (12) 
Then the function ɸ ∈ 𝜇𝜀


















𝜀(𝜀 + 1)(𝜀 + 2)
,                                                                                                               (14) 







𝜀(𝜀 + 1)(𝜀 + 2)(𝜀 + 3)
.                                (15) 
Making use of  (12), (14) and (15) and by 











































(𝜎𝜀 − 𝜀)(𝜀 + 3)
𝑧⅁´(𝑧) ≺ 𝕙(𝑧). 
where 𝕙¬(𝑧) is given by (13) then ⅁(𝑧) ≺ 𝕙¬(𝑧), and  ɸ ∈ 𝜇𝜀 (0, 𝒮: 𝕙
¬). 
Theorem (4): Let 𝔇∗
𝑡,𝜀





) (𝑖 = 1,2). 
Then the inclusion relationship are hold: 
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𝜀2(𝜀 + 1)2(𝜀 + 2)2(𝜀 + 3)2
𝑧4(𝔇∗
𝑡,𝜀(ʄ1´´´´ ∗ ʄ2´´´´)(𝑧)) 
 
∈ 𝜇𝜀











𝜀2(𝜀 + 1)2(𝜀 + 2)2
∈ 𝑀𝜀


















)).                                                         (18) 
 










































).                                                                                                  (20) 


















By (7), (19) and (20) and Lemma (2), we have  
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)),                      
and 
𝕙 ∈ 𝜇𝜀







The proof of (16) and (17) is complete, by same method we obtain  
(1 + 𝑡)
















)).                                                                  (21) 
Where  𝕙 is given by (17). The proof of (18) we get by (21) and Theorem (1). 
Theorem 5: let 𝒜 ∈ 𝜇𝜀  and ʄ ∈ 𝜇𝜀




 .                                                                                                    (22)                                                          
Then (ʄ ∗ 𝒜) ∈ 𝜇𝜀
 (𝑡, 𝒮: 𝕙) 
Proof. If ʄ ∈ 𝑀𝜀
 (𝑡, 𝒮: 𝕙) given by (1) and  𝒜 ∈ 𝜇𝜀  we have  
(1 + 𝑡)




   +
𝑡
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𝜀(𝜀 + 1)(𝜀 + 2)(𝜀 + 3)






















   (z ∈ ©)                                                                                 (24) 
 
 The probability measure ( 𝜀 ) defined on the unit circle |𝑥| = 1, and 
∫ 𝑑𝜀(𝑥) = 1.
|𝑥|=1
 
Because 𝕙 is convex univalent in ©. 
By (21) and (24)  give now 
(1 + 𝑡)











=∫ 𝛹(𝑥𝑧)𝑑𝜀(𝑧) ≺ 𝕙(𝑧).|𝑥|=1    
 Then (ʄ * 𝒜)∈ 𝜇𝜀
 (𝑡, 𝒮: 𝕙). 
 Corollary: Suppose  ʄ ∈ 𝜇𝜀
 (𝑡, 𝒮: 𝕙) be given by (1) and let  

















𝑎𝑛𝑑 ɸ𝜀,𝛿(ʄ) ∈ 𝜇𝜀
 (𝑡, 𝒮: 𝕙). 
Proof. Let ʄ ∈ 𝜇𝜀
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𝒮−𝜀) = (ʄ ∗ ɸ) ∗ 𝑧,    (25) 
where  





𝑧𝒮−𝜀(𝛿 > −𝜀), 
and ɸ ∈ 𝑀𝜀. We give  








,                                                         (26) 
Thus ɸ𝜀,𝛿(ʄ) ∈ 𝜇𝜀
 (𝑡, 𝒮: 𝕙), by (25) (26) and theorem (5). 
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